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(54) Title: ANTENNA TRANSMISSION COUPLING ARRANGEMENT 
(57) Abstract 

The present invention comprises a docking system (10) for 
connecting a portable communication device (12) to a further signal 
transmission line (53), the portable communication device (12) having 
an external radiative antenna (22), the system (10) comprising a shielded 
housing (16) for receivably enclosing at least a portion of the external 
radiative antenna (22) of the portable communication device (12) and 
a coupling probe (30) mounted within the shielded housing (16) for 
radiatively coupling between the external antenna (22) of the portable 
communication device (12) and the further signal transmission line (53) 
via radio frequency energy therebetween. 
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Antenna Transmission Coupling Arrangement 
Background of the Invention 

(1) Field of the Invention 

This invention relates to a docking system for handheld 
electronic devices such as cellular telephones or the like, for 
structures or vehicles. 

(2) Prior Art 

Extraneous radio frequency emission has become a serious 
concern of hand-held electronic communication devices such as 
portable facsimile machines, ground position indicators, and cellular 
telephone manufacturers and users alike. RF radiation is considered 
a potential carcinogen. 

The proliferation of these hand-held devices is evident 
everywhere. Hand held devices however, should be usable in 
automobiles, planes, cabs or buildings without causing concern of the 
radiation therefrom The hand-held devices should be portable for a 
user to carry in his pocket, yet be able to use that same cellular unit 
in such vehicle or building while minimizing such radiational effect 
therein. 

It is an object of the present invention to permit a user of a 
portable hand-held electronic communication device such as a 
cellular telephone or the like, to conveniently use that same; hand-:: 
held device/cellular phone in an automobile, plane or building, 5 or 
anywhere transmission is needed. v 



1 
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It is a further object of the present invention to minimize aiiy 
radiation from ! such a hand-held device, such as a cellular telephone, 
while such' use occurs in an automobile \ a building or an elevator, an 
airplane, a' cab, or other public facility" in which the user wishes to 
minimize* his exposure to stray radiation, 1 to permit re-transmission, 
to avoid the necessity of connecting and deconriecting cables and to 
permit a wide variety of cellular telephones such as would be 
utilized 1 in a rental car where various" manufactures' phones would be 
used; and to avoid repeated reuse 1 of coaiial connections that would 
otherwise be subject to wear, dirt and poor connections so as to be 
\ the source of undesired RF leakage. * 

Brief Summary of the Invention 
The present invention comprises a dbcl&rtg system adaptable 
to an automobile, plane or building "for ; receipt 6f and Cradling of a 
hand-held electronic device such as a 1 ' cellular telephone, to peirmit a 
mating of the antenna of the cellular telepliorie, with' an emissive 
free receiver, to direct the signal through a coax cable and a further 
outside ariteinna/* ^ r ; , i . 

The docking system includes a housing which also captures the 
hand-held cellular telephone. The housing may include a contact 
arrangement to charge the hand-held cellular telephone batteries 
during its cnidlihg within the vehicle or building. 
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The housing comprises a metal case, such as aluminum or a 
conductive plastic which matively receives the antenna and the 
telephone .unit itself. The housing . comprises a separate compartment 
for the antenna and for the . telephone. The antenna compartment 
may be brass lined on its inner surface with ? a silver plating , thereon. 
A broadband coupling probe is arranged adjacent the antenna ^ within 
the antenna compartment. < A ferrite^ attenuator may be arranged 
between the antenna compartment and telephone compartment of 
the housing. A metallic backplate may be arranged to capjacitiyely 
couple the telephone chassis to an RF ground. ; . , 

A coupling probe may be attached, through a proper coaxial cable, 
to an external antenna, in the vehicle or building, as the case may be. 

It is, an. object . of the present invention to provide ..a shielded 
antenna docking arrangement ^for M iising a portable haiiLd held 
telephone in a vehicle ^u ; ch as a plane, an automobile pr a cab, or in a 
public or private building or elevator. 

It is a further object of the present invention to provide, an 
efficient low cost quick coupling of a hand held portable telephone to 
use in an automobile, building , or plane while providing an improved 
range, for use of that telephone. ;f . 

It is yet a further object of ; the present invention .to provide, a 
system which permits the shielided use of a hand held (cellular) 
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telephone, while also providing a recharging of the batteries of that 
hand held telephone. 

The invention thus includes an arrangement for permitting the 
safe, shielded use of a hand-held electronic device such as a cellular 
telephone in a structure comprising: a conductive housing having an 
antenna compartment; a partition separating the antenna 
compartment from the telephone; an antenna adapter arranged to 
transfer signals with respect to an antenna of the cellular telephone 
and an external antenna therewith. 

The invention also includes the antenna compartment with an RF 
lining shield arranged therein. The RF lining may comprise a silver- 
plated brass shield. The separator partition may comprise a ferrite 
attenuator. The invention may include a means for charging the 
cellular telephone while it is disposed within the housing. The 
housing may be connected to a remote loudspeaker and microphone, 
to permit a cellular hand-held telephone to be operated "hand-free" 
therewith. The structure may be an automobile, a building, an 
airplane, or an elevator. The invention includes a method for 
permitting the safe, shielded use of a hand-held cellular telephone in 
a structure, comprising the steps of: providing a conductive housing 
for enclosure of an antenna and a cellular telephone therewith; 
empowering the housing with a support circuit to permit use of such 
a cellular telephone therewith; shielding the antenna within the 
conductive housing so as to contain RF signals therewithin; 
transmitting signals between an external antenna and an antenna 
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enclosed within the conductive housing; resonating said conductive 
housing near the operating frequency of the telephone; coupling 
transmitted and received RF energy through the antenna to an 
external transmission line and antenna external of the structure. 



The invention includes a method for permitting the safe, shielded 
use of a hand held electronic device such as a cellular telephone 
having a short antenna thereon, in a structure, comprising the steps 
of: providing a conductive housing arranged to radiationally enclose 
the short external antenna of a hand held cellular telephone; 
connecting the conductive housing through an RF transmission line 

and connector, to an antenna external of the structure; resonating the 

■} . •:■ > ■ \ m.>^ - Bnti^ti,- ^h- ..*«.}> v - ■ * ' 

conductive housing near the operating frequency of the hand held 

cellular telephone; coupling transmitted and received RF energy from 

the short antenna through the antenna external of the structure. 

The invention thus comprises a docking system for connecting 

a portable communication device to a further signal transmission 

line, the portable communication device having an external radiative 

antenna, the system comprising a shielded housing for receivably 

enclosing at least a portion of the external radiative antenna of the 

portable communication device; and a coupling probe mounted 

within the shielded housing for radiatively coupling between the 

external antenna of the portable communication device and the 

further signal transmission line via radio frequency energy 

therebetween. The shielded housing is comprised of an electrically 

conductive material. A radio frequency absorbent material is 

arranged within the shielded housing. The radio frequency 
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absorbent material is ferrite. The signal transmission line comprises 
a further antenna located at a location remote from the shielded 
housing. The shielded housing is articulable with respect to the 
further antenna. The signal transmission line comprises a coaxial 
electrical cable. The portable communication device is a cellular 
telephone. The shielded housing is articulably attached to a support 
structure, to permit adjustability with respect thereto. 

The invention also comprises a method of coupling a portable 
communication device having an external radiative antenna, to a 
signal transmission line for the purpose of effecting radio signal 
transmission therebetween, the method comprising the steps of 
arranging a shielded housing in attachment with r the signal 
transmission line, mounting a coupling probe within the shielded 
housing and in communication with the signal transmission line, and 
inserting the external antenna of the portable communication device 
into the shielded housing so as to permit radiative communication 
between the radiative antenna and the signal transmission line via 
the coupling probe. The method includes the steps of attaching a 
further antenna to the signal transmission line at a location remote 
from the shielded housing, energizing said portable communication 
device so as to effectuate radiative transmission between the 
external radiative antenna of the portable communication device, 
and the coupling probe attached to the signal transmission line, 
arranging the signal transmission line in a structure; and 
articulating the shielded housing with respect to the structure to 
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facilitate mating of the external antenna with respect to the shielded 
housing. 

T^e invention also includes a system for coupling a cellular 
telephone having an external radiative antenna, to a separate signal 
transmission line, the system comprising a shielded housing arranged 
to confiningly contain radio frequency energy, and a coupling probe 
mounted within the housing, which probe is also in electrical 
communication with the signal transmission line, the coupling probe 
arranged to radiatively transfer radio frequency energy between an 
external radiative antenna of a cellular telephone placed a spaced 
distance thereadjacent, and the signal transmission line, to effectuate 
coupling thereof When the cellular telephone is energized. The signal 
transmission line also comprises a further radiative antenna disposed 
remotely with respect to the shielded housing. 

Brief Description of the Drawings 

The objects and advantages of the present invention will become 
more apparent when viewed in conjunction with the following 
drawings in which: 

Figure 1 is a plan view of a telephone docking housing 
arrangement, with portions omitted for clarity; 

Figure 2 is a view taken along the lines A- A of figure 1; and 
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Figure 3 is a block diagram df docking systeiTirfor a : ''handheld 
cellular 'telephone.- ••' > \ - ' 

. i. : Description' of the Preferred Embodiments 

i. Referring now to the drawings in detail, and particularly to figure 
1, there is shown a portable communication device docking 
arrangement 40, to permit a portable communication device such as 
a hand-held (cellular telephone 12 to be utilized anywhere; 5 such as 
within a vehicle or structure or adjacent thereto, and as a personal 
communicator (telephone) carried 'oh an' individual. 

The docking arrangement ! 0 comprises- a housing 16, fabricated 
typically from a metal, such as aluminum, or from a conductively 
coated plastic- such- as a polycarbonate. . The docking arrangement 
includes, the housing 16' which may -be divided into an antenna 
receiving compartment 18; and a cellular telephone receiving 
compartment i20y The < antenna receiving compartment 18, is more 
fully • resonant, at the frequency range bf about 860 MHz, and fully 
encloses ,(an antenna 22 received therein, to provide RF shielding 
therefrom. The' antenna compartment ;1'8< may have silver plated 
brass ,24 lining the inner walls thereof, as shown in figure 1. The 
antenna : compartment 18, preferably has interior dimensions of 
about 4;5 cm . by about 1.9 cm by about 12.38 cm, or other 
dimensions which provides a rough equivalent volume in the 
antenna compartment 18, as the aforementioned dimensions. This 
produces a fundamental resonant frequency of about 286 MHz and 
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will operate efficiently at about i860 MHz which is the third harmonic 
frequency and provides a cavity large enough to accommodate most 
cellular telephone antennas. It is adaptable to other frequencies that 
860 MHz, from, the VHF region to the microwave region through 
dimensional changes in the antenna compartment 18. An antenna 
piercable wall structure for segregating the antenna compartment 18 
from the .user, may preferably be. comprised of a ferrite attenuator 
26, or partition, which .acts as a choke between the ; antenna ;■«;.. ; 
compartment 18 and the user and telephony compartment r. 20, /to 
prevent the emission from the .antenna compartment ;18, i of stray RF 
energy, or at least lower it .to <ap acceptable levelv An opening; 28 ii 
disposed within the ferrite attenuator 26, to permit an antenna 22 to 
be disposed within ; the compartment ? 18. - - 

A broadband coupling probe 30 is arranged within the antenna 
compartment 18, and is connected, through appropriate coax u cable 
53 to an external antenna 54, (vehicle structure) as also shown in 
figure 3, in block diagram form. -The coupling ^probe is tuned; to a 
central resonant frequency of about 860 MHz,, with: a nominal 50 
ohm* load at the terminal. The probe 30 may also be comprised of an 
ungrounded capacitive coupling probe or plate, which serves the 
same function as the inductive : probe. 4 Other couplings 30 may 
include radiation couplings and galvanic couplings which are . : 
arrangeable in close proximity to thei, antetina: 22, for j transmission to 
and from the /external antenna 54. - ; : 
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The telephone 12 is arranged -to be snugly received within the 
telephone compartment 20, * -as S shown in figures '1 and 2. The 
compartment: 20, -may have capacitive 'grciu-nd backing plate 34, 
made of aluminum, in conductive communication with the housing 
16. The housing 16, is of course attached to an RF ground connector 
36,« such RF ground being carried to the grourid side of the connector. 

The telephone compartment 20 rriay have -a? biased charger pin 
arrangement 38, which is 1 in connective communication with the 
electrical system of the structure (vehicle, -Building or airplane), to 
permit the hand-held cellular telephbne 12 to be charged while it is 
emplaced within the docking arrSngiSment^ 10. ? 

The block diagram of the docking arrangement 10, is shown in 
figure 3, wherein a hand held cellular telephone unit 50 is placed in 
antenna mating relationship with a coupling probe of a cellular 
phone dock 52. The dock 52 is attached for example, to an external 
(automobile) antenna 54. It is to be noted that the dock 52 could be 
disposed in the wall of a building, or in an elevator, an airplane, or 
just about anywhere an external antenna may be arranged to pickup 
RF signals and keep them from close proximity to a person who is 
using the hand held cellular unit. The dock may be actually built 
into a wall 68 of the entity using the dock 52, or it may be on an 
articulable arm 70, so as to bring the dock 52 within adjustable reach 
of people. The dock 52, in any case, may be attached to an audio 
output amplifier 56 which feeds a signal to a loudspeaker 58, when it 
is set up in a vehicle. A remote mounted microphone 60 is connected 
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to a microphone. ? null amplifier, 6% t and- the output amplifier 56, to 
permit hands-free operation of a .telephone 50 while; using this 
docking arrangement .10 ,,!n an automobile (or other aforementioned 
facility) without acoustic feedback. 

The telephone unit 50 is charged through a 12.8 volt regulator 59, 
which picks up power through the electrical system of the structure 
(automobile, building or- -airplane), to which the. docking arrangement 
10 is attached. The, unit permits efficient, inexpensive and 
convenient means for holding, and operating a handheld cellular 
telephone within a vehicle, airplane or buildings while,; effectively 
shielding the occupants from,,, ^potentially , harmful RF : energy. 
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We CIaim: ;; ' *" ? ' " ,:: '\ v: )rr - " - ti " : ' ' ; 1 : 

1. A docking system for connecting a portable communication device 
to a further signal transmission line, saicJ portable -communication 
device having an external radiative anterina, said system comprising: 

a shielded housing for receivably enclosing at least a portion of 
said external radiative antenna of said portable communication 
device; and ' r ' - ii 

a coupling probe mounted within said shielded housing for 
radiatively cohplirig between said External Antenna bf said portable 
communication device and- said further sigiial transmission line via 
radio frequency energy therebetween. 

2. The dbckirig System ks recited in claim wherein said' shielded 
housing is comprised 'of ah electrically 'conductive material. 

3. The docking system as recited iri claim ; 1 T whefefin a radio 
frequency absorbent" material 4 is arfahgeti u within said shielded 
housing. * > 

4. The docking system 1 as recited in "Biattn ? 3 ^wherein 1 &aid radio 
frequency Absorbent material is ffefrite. ' ' r " 

5. " The docking system'" as" rebited rn "tlaiim I wherein said further' 
signal transmission lirte comprises a' further antenna located at a 
location remote from said shielded housing. 
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6. The docking system as recited in claim 5, wherein said shielded 
housing is articulable with respect to said further antenna. , 

7. The docking system as recked in claim 5, wherein said further, 
signal transmission line comprises a coaxial electrical,, cable. 

8. The docking system as recited in claim 5,.,yyherjein said, portable 
communication device is a cellular telephone. ; ' 

9. _The .docking systenj as 7 recited| in claim 5, wherein said shielded 
housing is articulably,, ^attached to ; a support structure, to t p ; ermit 
adjustability with respect thereto, . , 

t lQ v A method coupling, .a portable conumini^ 
an external radiative antenna,;; to a signal transiiai^s4on r )ine for the 
purpose of effecting radio signal transmission therebetween, said 
method comprising ; the i step>s of: *. > , .< - 

, airangjin^g a shielded, ho^ signal 
transmission line; 

mounting a coupling probe within said shielded housing and in 
communiQation i \yith said signal transmission, line; and _ 

inserting said external radiative , antenna *of said portable - 
communication device into said shielded housing so as to permit 
radiative communication between ,said t external radiative antenna 
and said signal transmission line via , said , coupling, probe, ; 
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lT.^ v The method of coupling the* portable communication device to 
the signal trMsmissioh linef afc 1 recited ^in^c&im 10, including the' step 
of: . . 

3 1 attaching- a further antenna to 1 said signal transmission line at a 
location remote from said shielded housing. r i ^ , ^ 

12. The method of * coupling the 1 ptfrtat^ device t6 
the signal transmission line, as recited in claim 11; ihcludiiig the "step 

of: > — : < ^ ] V '•• -"v; :i-i '-,M ; ,u - 

energi^ing' said poVt&ble^^ to 
effectuate radiative s transmission between 0 said external radiative 
antenna of 'saM portable* 1 ebtfLmunicatibh 1 deJvrcfeV aitd 1 said ; "coupling 
probe attached to said signal transmission 7 line. :( 

13. The method 1 of ^coupling the* portable' c^ottimunication device to 
the Signal transmission lirieV as belted 1 in ^cMim 12; incladihg the 

h arranging said signal transmission line in a structure; and 

articulating said shielded housing with respect to said structure 
to facilitate mating of said external antenna with respect to said 
shielded housing. 

14. The method of coupling the portable communication device to 
the signal transmission line as recited in claim 13, wherein said 
device comprises a cellular telephone. 
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15. A system for coupling, a cejlujar telephone having an external 
radiative antenna, to a ^sepMate signal,, transmission j; line, said system 
comprising: 

a, shielded .housing arranged to confiningly contain radio 
frequency energy; and , i : - 

a coupling probe mounted within said housing, which probe is 
also in electripal cpii^unica^pn i ,witb* sa^d ( separate f sign,^ - m r \[ 
transmission line; r x ^ . . fi _ r v u ; ? 

said coupling probe arranged to radiatively transfer radio 
frequency energy be twe^j} ^n ( } ^ternal ? raciiative anjLen#4; 'fif a cellular 
telephone placed a s|?ac : ed rf j distance thereadjaqent^ and ,said separate 
signal transn^ission liijp^ . v t0 effectuate, ^Quplmg thereof when , said 
cellular telephone is e^rgjzp<i Sr , v - > n ^i* ; : * 

16. v The coupling; .syst^ as^ recjited. in claim J5, ^wherein* said 
separate signal transmission , iii^e alsp poraprises, ; .a ^further radiative 
antenna disposed remotely with respect to said shielded housing. 
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